Regulation of murine hematopoiesis by arachidonic acid metabolites.
Arachidonic acid metabolites have been shown to exert a variety of regulatory effects on cellular activation and proliferation. Recently, a role for these products as regulators of hematopoiesis was suggested and evidence provided that products of the lipoxygenase pathway, specifically leukotrienes, are essential for human myeloid colony formation in vitro. In this report the broader role of these metabolites in hematopoiesis was examined using murine bone marrow stem cell assays for both myeloid and lymphoid cell lines. The effects of lipoxygenase and/or cyclooxygenase pathway inhibitors on stem cell colony formation were evaluated and compared to qualitative and quantitative changes in arachidonic acid metabolism that occurred in similarly treated bone marrow cell cultures. Interruption of the lipoxygenase pathway by esculetin or nordihydroguaiaretic acid resulted in decreased colony formation in both lymphoid and myeloid stem cells. This inhibition of colony growth was partly reversed by the addition of leukotrienes and was particularly evident in B-cell progenitor cultures to which was added LTB4. Inhibition of the cyclooxygenase pathway by indomethacin or ibuprofen had a slight stimulatory effect on myeloid colony formation, while slightly inhibiting the formation of lymphoid colonies. These results support a direct role for lipoxygenase products in myeloid colony formation and lymphoid stem cell proliferation. A more complex role for cyclooxygenase metabolites in the hematopoietic process appears probable.